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This talk is about recent advances in development of generalized Picard it-
erations [1] which are aimed at cheap solution of nonlinear equations sys-
tems arising during implementation of implicit Runge–Kutta (IRK) meth-
ods. Our main result is the following: the proposed iterative processes
converge for all IRK methods with arbitrary stepsize h > 0 and all linear
ODE systems y′ = Jy which satisfy the existence and uniqueness con-
ditions as stated in lemma 5.2.5 from [2]. Therewith these iterations are
applicable in general nonlinear case, they are ”matrix-free” (but require
the estimate of Jacobi matrix spectral radius), and need O(ns) memory
storage for implementation, where n is ODE dimension and s is the num-
ber of IRK stages. So the natural purpose of generalized Picard iterations
is the solution of big stiff systems with complex spectrum, where explicit
Chebyshev-like methods are inapplicable and classical Newton-like itera-
tions are too expensive.
Further properties, such as the interesting relationship between conver-
gence rate and ODE stiffness, and numerical results will be discussed dur-
ing the talk.
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